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Introduction

Conceptual Framework

Jellyfish Galaxies are galaxies that are
moving through galaxy clusters at high
velocities relative to the cluster. This
interaction with the intragalactic medium
creates their distinct “tails” which gives
them their name[1]. The purpose of this
project is to develop a computational
system which can identify these galaxies
from astronomical images.

At the beginning of this study, a python script
was developed to find Jellyfish Galaxies in
Hubble Space Telescope images. This script
analyzes several features to determine if it is a
Jellyfish Galaxy. While this method was useful
for certain images, it was not efficient
From here, a new strategy was formed,
Convolutional Neural Networks (CNN). CNNs
are a type of machine learning networks that
are specialized to assist with image
classification. This method has been used to
classify galaxies before, and is being adapted
for this purpose. Data from the Galaxy Zoo
project are used to train the CNN to identify
Jellyfish Galaxies[2].
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Impact
While the CNN can correctly identify the
training set with high precision, overfitting
is a concern. The original python script is
being used to expand the training images.
Another way to expand the set is to use
the CNN to classify galaxies and use
these classifications to retrain it; the hope
is to create a system that can not only
identify Jellyfish Galaxies but can also be
used to identify other subclasses of
galaxies.
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Last 4 epochs of a 50 epoch run of the CNN. Overfitting caused validation
loss to increase and validation accuracy to decrease.
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Key Findings
After training the CNN with 210 training
images, 44 validation images, and 50 epochs
of machine learning, the accuracy on the
training set plateaus at 90% with a validation
accuracy peaking at 73%.

Future Research
The initial python script is being used to
classify galaxies to form a larger training set.
To increase the training set more, images from
the IllustrisTNG simulation will be used[3].
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